ABSTRACT: A man with shoulder pain, wasting, and weakness had ipsilateral cranial nerve abnormalities. Electrodiagnostic studies supported a diagnosis of neuralgic amyotrophy, but we later demonstrated a spinal accessory mononeuropathy with ipsilateral hypoglossal weakness (ColletSicard syndrome). Magnetic resonance imaging demonstrated an inaccessible occipital condyle mass, and disseminated adenocarcinoma was subsequently diagnosed. Although cranial mononeuropathies can occur in neuralgic amyotrophy, this case illustrates the importance of identifying a focal lesion, and highlights the localizing value of electrodiagnosis.
The upper trunk of the brachial plexus is commonly involved, as are the long thoracic and spinal accessory nerves. Electromyography is routinely used to localize the site and extent of abnormality, in addition to excluding patterns of nerve injury more likely due to a structural process.
Lower cranial neuropathies, while rare, may be due to structural lesions involving the skull base. Although idiopathic paralysis of the spinal accessory nerve occurs, it is frequently associated with subclinical involvement of neighboring muscles including the supraspinatus, deltoid, and serratus anterior. 15 The pathophysiology of isolated spinal accessory mononeuropathy is thought to be similar to that of Parsonage-Turner syndrome. Clinical presentation involves severe pain frequently localized to the neck and top of the shoulder, weakness, and reduced shoulder range of motion. Paresthesias and numbness may occur, occasionally involving the entire arm. 15 The following case illustrates the clinical dilemmas and electrodiagnostic challenges associated with evaluation of lower cranial neuropathies. Although the early presentation was suggestive of neuralgic amyotrophy, and initial electrodiagnostic studies supported that diagnosis, further evaluation revealed isolated spinal accessory nerve mononeuropathy with ipsilateral pharyngeal and hypoglossal abnormalities. We discuss this patient's evaluation and identify potential electrodiagnostic and clinical difficulties associated with the diagnosis of skull base masses involving the lower cranial nerves.
CASE REPORT
A 67-year-old man was referred to the University of Michigan Medical Center for evaluation of a 4-month history of severe unremitting right upper extremity pain associated with wasting of shoulder muscles. Symptoms began suddenly with sharp pain along the spinal edge of the right scapula, that radiated to involve the right shoulder and chest. A few weeks later, the patient noticed progressive loss of muscle mass around his neck and shoulder on the right side manifested by difficulty matching his shirt buttons when dressing. Thirteen weeks after the onset of symptoms, he reported difficulty swallowing.
Past medical history was remarkable for rheumatoid arthritis and a 120 pack year history of tobacco use. Family history was remarkable for lung and pancreatic cancer in his father and younger brother, respectively.
The patient was first examined at the University of Michigan Medical Center 4 months following the onset of his symptoms. He was a tall cachectic man with stigmata of rheumatoid joint disease. There was a mild flaccid dysarthria, deviation of the tongue to the right, and a diminished gag reflex. The right sternocleidomastoid muscle was so atrophied that its belly could not be palpated (Fig. 1) . There was atrophy and weakness of the right trapizius muscle associated with winging of the scapula with arm abduction, and apparent weakness of the right deltoid, right supraspinatus, and extensor neck muscles. Sensory examination was normal except for mild symmetric loss of position and vibratory sense in the lower extremities. Deep tendon reflexes were diffusely brisk without upper motor neuron signs.
Initial Evaluation. Electromyographic (EMG) data are presented in Tables 1 and 2 . The initial study revealed evidence of prominent partial denervation and reinnervation of the trapizius and supraspinatus muscles on the right, with less abnormal spontaneous activity in the right midcervical paraspinal muscles. Although clinically weak, the tongue was difficult to examine because of incomplete relaxation. There was a low trapezius motor evoked response amplitude on the right and incidental findings of mildly prolonged median and ulnar sensory responses and F-wave latencies. The electrodiagnostic findings were interpreted to be consistent with neuralgic amyotrophy involving the accessory nerve or with a structural or inflammatory lesion affecting the high cervical nerve roots and lower cranial nerves along with mild chronic ulnar and median mononeuropathies.
A brain magnetic resonance imaging (MRI) revealed a nonhomogeneous enhancing mass along the right anteroposterior basiocciput including the occipital condyle, jugular foramen, and hypoglossal foramen (Fig. 2 ). An MRI of the cervical spine was unremarkable. The lesion was not felt to be accessible to biopsy without significant risk. An evaluation for underlying malignancy or infection was unremarkable, including blood and urine cultures, examination of spinal fluid with cytology, and tuberculin skin test. Rheumatoid factor was elevated, but other serologies including complete blood count, electrolytes, serum chemistries, sedimentation rate, prostate specific antigen, carcinoembryonic antigen, and serum protein electrophoresis were unremarkable. Chest X ray, computerized tomography of the chest, abdomen, and pelvis, and upper gastrointestinal series were normal with the exception of an irregularity of the duodenum. Endoscopy demonstrated chronic gastritis, and intestinal wall biopsies were negative for malignancy. brain stem documented progression. During this time, the patient developed progressive dysarthria, dysphagia, and weight loss requiring placement of a gastrostomy tube to maintain adequate nutrition. Six months after the onset of his symptoms he developed sudden paralysis of extension of the right fourth and fifth fingers. Needle EMG evaluation demonstrated no abnormality of the extensor digitorum communis or extensor carpi ulnaris. A palpable swelling in the region of the extensor tendons was evident over the dorsum of the hand, and the new weakness was due to a tendon tear. The remainder of the EMG examination (Tables 1 and 2 ) was normal except for evidence of denervation in the right trapezius muscle.
The spinal accessory mononeuropathy, progres- sive dysphagia, and ipsilateral hypoglossal weakness were interpreted as representing an infranuclear extramedullary lesion of cranial nerves 9-12 (ColletSicard syndrome). Additional evaluation for malignancy included a bone scan, which demonstrated abnormal uptake at the right skull base, right fourth rib, and left midfemur. Computed tomography (CT)-guided biopsy of the rib lesion revealed poorly differentiated adenocarcinoma. While receiving palliative radiation therapy and chemotherapy, the patient developed an aspiration pneumonia and died, 9 months after presentation.
DISCUSSION
This case illustrates a potential localizing pitfall in the electrodiagnostic evaluation of upper extremity pain and weakness, as well as the clinical challenge in diagnosing skull base masses. Although the early presentation of this patient with neuralgic pain followed by progressive weakness and atrophy of shoulder muscles was consistent with the diagnosis of neuralgic amyotrophy, the initial symptoms and signs were due to a spinal accessory mononeuropathy. The reported abnormalities in C5-C6 innervated muscles (supraspinatus and cervical paraspinals) on the initial EMG likely reflected inadvertent recording from the overlying, partially denervated trapezius muscle and erroneously led to a multifocal localization of the lesion. Recent clinical and electrophysiological studies have shown that neuralgic amyotrophy is a diverse entity in which lesions are not restricted to the brachial plexus.
1,2,9,11,12 Mononeuropathy, mononeuropathy multiplex, and cranial nerve involvement can occur as part of this syndrome. In addition to the spinal accessory nerve, involvement of the glossopharyngeal, vagal, and hypoglossal nerves has been described, 9, 11 as has a case of neuralgic amyotrophy with simultaneous involvement of cranial nerves IX-XII. 9 The wide range of clinical manifestations in this disorder and the possibility of lower cranial nerve involvement can be diagnostically challenging. As our case demonstrates, when cranial nerve abnormalities are present, one needs to exclude other possibilities, especially lesions involving the base of the skull, before making the diagnosis of neuralgic amyotrophy.
The severity of muscle atrophy in the distribution of a single nerve, with almost complete loss of the sternocleidomastoid and trapezius muscles, in retrospect was atypical of an acute neuralgic amyotrophy. The coincidental development of a tendon tear in the affected extremity mimicking radial nerve or C7 root injury was diagnostically confusing until repeat electrodiagnostic studies were performed.
Combined abnormalities of cranial nerves IX-XII without an associated Horner's syndrome (sympathetic chain spared) are commonly referred to as the Collet-Sicard syndrome. This syndrome has been described in idiopathic cranial polyneuropathy, 5 multiple myeloma, 16 internal carotid artery dissection 10 and coiling, 14 closed head injury, 13, 17 Lyme disease, 8 and in association with skull base tumors of primary and metastatic (prostate, lung, breast, and renal cell tumors) origin. 7 In a review of skull base metastases, Greenberg et al. 4 reported 43 patients, in whom the neurologic problem was the presenting symptom in only 2 patients. In 23% of their patients, the only evidence of metastasis was the skull base lesion. 4 Adenocarcinoma of unknown primary origin comprises 3-15% of all cancers seen at referral centers. There is a 5-month median survival from first diagnostic procedure. Pancreas, lung, and gastrointestinal tract are the most common sites of tumor origin at autopsy. In 16% of patients, however, autopsy does not reveal the site of origin. In their review, Le Chevalier et al. emphasized the importance of striking a balance between the value of a diagnosis versus the amount of patient discomfort, survival benefit, and cost. 6 In summary, lower cranial mononeuropathies can present with symptoms suggesting neuralgic amyotrophy, particularly when the trapezius muscle is involved. Since the trapezius muscle helps stabilize the shoulder, its weakness may cause adjacent muscles to appear clinically weak. In addition, since movement of the shoulder is commonly painful, this leads to pseudoparesis and disuse atrophy in adjacent muscles. Because the trapezius overlays other shoulder muscles, needle electromyography may suggest, as it did in this patient, abnormal insertional activity in deeper muscles because of inadvertent placement of the examining electrode into the more superficial trapezius muscle. Once these difficulties are identified, however, the electrodiagnostic findings are helpful in localizing the site of the lesion.
